The burn injury, although possibly complicated by systemic disturbances when the area is large, basically presents us with a problem of tissue destruction variable in extent, depth and situation which requires a surgical solution.
Until adequate skin cover is provided the patient remains at risk from infection and from continuing metabolic dysfunction. A tardy approach to skin grafting not only jeopardizes the patient's chances of survival but also increases the degree of scarring which may require later attention. Even nowadays one sees patients referred from casualty departments with burns which have not healed after many weeks of dressings. Initial misjudgment of the depth of the burn may be excusable but failure of healing after two or three weeks, particularly if necrotic tissue is still present, does call for a more active surgical approach.
Broadly, the surgical care of the burned patient falls into two areas, with perhaps some overlap: first the provision of skin cover to secure healing, and later the reconstructive procedures necessary to restore form and function as far as possible in the individual case.
Of the more immediate measures we find that tracheostomy is rarely needed even when there is gross oedema of the face and neck. A deep encircling burn of the neck, although uncommon, is a positive indication as the unyielding eschar increases the pressure of the underlying aedema.
The deep circumferential burn of upper or lower limb may urgently require relieving in-cisions to maintain distal circulation and is an easily recognizable condition. In border-line cases persistent cedema in spite of elevation and continuing pain may be useful pointers to the need for decompression.
In our unit all bums have been treated by exposure since 1950 and during that year we also adopted the policy of excising all the deeper burns, instead of awaiting separation of the sloughs as had been customary when we used occlusive dressings. This was made possible as a result of keeping the burned surface in a reasonably dry condition which facilitated the surgical removal of necrotic tissue.
Although there are exceptions, we like to perform excision at about the 14th day post-burn, skin cover usually being applied at the same operation. At this time the patient's general condition is usually reasonably good, he is on a high-protein, high-calorie diet, and his hemoglobin will be at a high level probably following blood transfusions. Superficial bums are just about healed, any remaining coagulum stripping readily, and in the deep dermal and some fullthickness burns there may be a cleavage level which permits separation by blunt dissection. Adherent deep areas are removed with a skingrafting knife, successive layers being sliced away until a viable surface is reached. Blood loss is surprisingly moderate. I believe that retention of necrotic tissue beyond this time greatly increases the risk of serious infection as it becomes increasingly difficult to prevent the sloughs from becoming moist.
Primary excision in the classic sense has usually been reserved for small, obviously deep burns usually of the contact type, and early flap repair may be called for as in the deep thermal or electric burn of the hand with involvement of underlying structures. Tangential excision of deep dermal burns between the 3rd and 4th days after injury has rightly attracted considerable attention. This careful removal of necrotic tissue followed by immediate skin cover as carried out by Dr Janzekovic at her unit in Maribor has resulted in an impressively low infection rate, very rapid healing and a remarkably high quality both in appearance and texture of the healed areas (Janzekovic 1968) . We have so far treated only a small number of cases by this method in our unit partly because we seem to have a higher proportion of very deep burns than at Maribor, the technique not being applicable in these, and partly because of difficulties in arranging operating theatre time. Jackson and his team in Birmingham (Jackson & Stone 1972) have confirmed the value of the method in selected cases and there is no doubt that it is here to stay. It is of particular value in treating deep dermal burns of the hands where the results are excellent both in function and appearance (Fig 1) . We owe a great debt to Janzekovic in demonstrating that a meticulous surgical technique correctly applied can do so much to reduce infection without elaborate physical equipment or the use of various topical applications. It is also apparent that where this method can be used the development of hypertrophic scarring is greatly minimized.
The problem of achieving skin cover in the more extensive burns has received increasing attention in recent years, and we have come some way from the simple process of diluting the patient's autografts with fresh homograft strips or patches. The mesh graft is being used more frequently in our unit, and not only does it increase the extent of the autografted area but it does well in certain unpromising recipient sites such as the perineum in elderly and possibly incontinent patients. Biological dressings such as freeze-dried cadaver skin, pigskin or amnion have helped to cover denuded surfaces until they can be replaced with autografts. This may be typified in the case of a 15-year-old girl who had sustained deep burns of 67 % body surface area as the result of a motor-cycle accident. The burned areas were excised on the 15th day and freezedried cadaver skin was used to seal off large areas of the trunk and lower limbs, eventually being replaced over the following weeks by autograft skin from her very limited donor sites. She was discharged after 51 months, adjusted satisfactorily to normal life and has recently married.
After primary skin cover has been achieved, an interval of several months is desirable before embarking on any reconstructive procedures which may be necessary. Not only does the patient benefit from a period of convalescence but most surgeons are wary of operating until the scar tissue has become less active. There are, however, certain intermediate corrections which may demand attention before the patient is discharged from the burns unit. Eyelids will have been repaired at an early stage to protect the cornea but early recurrence of ectropion of the lower lid may sometimes require the insertion of a further graft. Tight scarring around the mouth may call for early correction of the microstoma, and a rapidly contracting neck may have to be released if only to facilitate future anaesthetics.
The early development of severe hypertrophic scarring seems a poor reward for the care and attention which the patient has received during his initial treatment. Not infrequently it develops in areas of superficial burning where trouble-free healing has occurred in 12-14 days and where there has been no question of skin-grafting. A burn of the hand, obviously not deep, was treated in another hospital and healed quite rapidly with out-patient dressings. Unfortunately it developed thick, hypertrophic scarring of the dorsum with restricted flexion (Fig 2) and had to undergo skin graft replacement. This is in marked contrast to the results obtained following early tangential excision. I would be reluctant, however, to apply this technique to those facial burns which appear to be superficial and which normally heal so rapidly.
The problems of repair in the burned patient are so many and so varied that I can only touch briefly on a few of the difficulties which I have encountered.
Neck contractures are occasionally troublesome as in the case of a young boy where we had to abandon early splinting owing to continued instability of the grafted area. There was no alternative but to permit stable healing in the contracted position and then carry out formal release followed by splinting. The graft was later replaced with a tubed pedicle flap to restore the serious contour deformity. We sometimes resurface necks with a long tubed flap raised on the back and brought over the shoulder. The excellent quality of the skin from the back in resurfacing the neck deserves emphasis, and it is perhaps an advantage in the female to banish secondary scarring to an area where she is not constantly aware of it. This might be borne in mind when considering the possible use of axial pattern flaps. It has recently been suggested that the tubed pedicle flap should now be consigned to history, a view which ignores the fact that the burn injury is no respecter of surface vascular anatomy. I consider that the tubed flap will long remain the most universally useful flap in repair following burns.
We sometimes encounter burns of the scalp in which healed or grafted areas become unstable and subject to repeated breakdown. This may occur in the comparatively superficial burn, much of which heals spontaneously but with scattered deeper areas which require small grafts. This appears to be due to the presence of buried hair follicles and the development of chronic infection.
In most cases this is treated conservatively with careful attention to removal of scabs, keeping the hair shaved or cut short and using antiseptic shampoos. If the treatment is not successful after several weeks there is no alternative to excision of the unstable areas and applying a skin graft. As these burns are not deep there is no difficulty in achieving a good take and stable healing although at the expense of creating a bald area. In another type of case the burn is deep, as in the epileptic, the skull being exposed and requiring removal of the outer table before grafts can be applied. Healing may be slow and small sequestra may have to be removed or allowed to separate, but in most cases stable healing is obtained. Occasionally breakdown may occur later, sometimes after many years and the area may refuse to heal. The unstable area must then be excised and replaced with a skin flap, usually a tubed flap brought up on the wrist.
In this paper I have tried to underline the continuing role of the surgeon in treating the burned patient from the time of injury, through the period of achieving skin cover when the difficulties sometimes appear insurmountable, and on into the long months or years of reconstructive plastic surgery. Although in the early stages of treatment we may need help from our colleagues in other disciplines our task does not cease until we are able to return the patient to a useful place in society.
Although the literature on burns abounds with statistics of mortality there are few dealing with morbidity, and I feel we should concentrate more on such matters as healing times. The great majority of burned patients survive their injury and it is up to us to see that they do so with the minimum residual disability or disfigurement.
